Long Noncoding RNAs and X Chromosome Inactivation.
In female somatic cells, one of the two X chromosomes is inactivated to equalize the dose of sex-linked gene products between female and male cells. X chromosome inactivation X chromosome inactivation (XCI) is initiated very early during development and requires Xist Xist , which is a noncoding X-linked gene. Upon initiation of XCI, Xist-RNA spreads along the X chromosome in cis, and Xist spreading is required for the recruitment of different chromatin remodeling complexes involved in the establishment and maintenance of the inactive X chromosome. Because XCI acts chromosomewise, Xist-mediated silencing has served as an important paradigm to study the function of noncoding RNAs (ncRNA) in gene silencing. In this chapter, we describe the current knowledge about the structure and function of Xist. We also discuss the important cis- and trans-regulatory elements and proteins in the initiation, establishment, and maintenance of XCI. In addition, we highlight new findings with other ncRNAs involved in gene repression and discuss these findings in relation to Xist-mediated gene silencing.